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(54) ION GENERATOR AND TRANSFORMER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ion generator 
and a transformer which can suppress generation of 
electromagnetic radiation noises and predict failure of 
the transformer. 

SOLUTION: In this ion generator 1, a high voltage made 
at the transformer 20 is applied to discharge electrodes 
12 and air is ionized by generating a corona discharge. 
The transformer 20 has a transformer main body 31 
equipped with the primary winding wire 36, the 
secondary winding wire 37, and an. iron core 35, and the 
transformer main body 31 is surrounded by an 
electromagnetic wave shield 30. Further in the 
electromagnetic wave shield, a noise detecting means 32 
to detect the electromagnetic radiation noises emitted 
from the transformer main body 31 is installed. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the apparatus for generating ion characterized by being the apparatus for 
generating ion which a high voltage made from a transformer is impressed [ apparatus for 
generating ion ] to a discharge electrode, and corona discharge is caused [ apparatus for 
generating ion ], and makes air ionize, and equipping a transformer with a noise detection means 
established in a primary winding and a secondary winding, an electromagnetic wave shield 
surrounding a main part of a transformer equipped with an iron core, and this electromagnetic 
wave shield to detect an electromagnetic radiation noise emitted from a main part of a 
transformer. 

[Claim 2] An electromagnetic wave shield is an apparatus for generating ion of claim 1 
characterized by consisting of conductive materials. 

[Claim 3] A noise detection means is claim 1 or an apparatus for generating ion of 2 
characterized by having a receive section which receives an electromagnetic radiation noise 
emitted from a main part of a transformer, a measuring instrument which measures 
reinforcement of an electromagnetic radiation noise which received in this receive section, and 
an alarm which emits an alarm when reinforcement of an electromagnetic radiation noise 
measured with this measuring instrument exceeds a threshold. 

[Claim 4] A transformer characterized by having a noise detection means which is the 
transformer which makes a high voltage and was established in a primary winding and a 
secondary winding, an electromagnetic wave shield surrounding a main part of a transformer 
equipped with an iron core, and this electromagnetic wave shield to detect an electromagnetic 
radiation noise emitted from a main part of a transformer. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the transformer which 
fitted use of an apparatus for generating ion etc. further about the apparatus for generating ion 
which makes air ionize by corona discharge. 
[0002] 

[Description of the Prior Art] For example, in the manufacturing process of an electron device or 
electronic system, in order to prevent the electric destruction by electrostatic adhesion of dust 
or the electrostatic discharge (ESD=Electrostatic Discharge), touch-down technology, such as a 
conductive floor and a wrist strap, and electrification removal technology by the apparatus for 
generating ion are given. On the other hand, although the electric effect which does an electron 
device in recent years and electronic system outside by minimum-ization of power consumption 
became small so that it might be represented by for example, the GMR (Giant Magnetic 
Resistance) head etc., it is very easy to receive the electric effect from the outside in reverse, 
and the high thing of susceptibility (susceptibility) and what has small resistance (immunity) are 
increasing rapidly, for this reason, the electromagnetism of a low which did not become a 
problem conventionally — a noise may cause a trouble therefore — the time of adopting an 
apparatus for generating ion as electrification removal technology — the apparatus for 
generating ion itself — electromagnetism — it is necessary to make it not generate a noise 
[0003] The apparatus for generating ion is available also to impressing the high voltage to a 
discharge electrode, causing corona discharge, and making air ionize. A device production line 
forms such an apparatus for generating ion in a clean room, supplies positive [ which was 
generated in corona discharge ], and negative atmospheric ion to the device surface, and 
neutralizes electrification in static electricity. Although an apparatus for generating ion is divided 
roughly into DC (direct current) type, a Pulsed-DC (pulse-direct current) type, and AC 
(alternating current) type by the generating method of ion, AC type and DC-type apparatus for 
generating ion has in these the advantage in which an electromagnetic radiation noise is 
remarkable and it is small compared with a Pulsed-DC type. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, the above apparatus for generating ion 
are equipped with the transformer for making the high voltage impressed to a discharge 
electrode. The transformer is equipped with the primary winding and secondary winding which 
were coiled around the iron core, by AC (alternating current) formula, the low battery (East 
Japan 50Hz, 100 V) of a commercial frequency is inputted into a primary winding, and transforms 
it, and outputs the high voltage from a secondary winding. In addition, by DC type or the Pulsed- 
DC formula, power frequency voltage was exchanged for high-frequency voltage in the oscillator 
circuit, and it is further changed into the high voltage of a direct current using a rectifier circuit 
and a transformer. In such a transformer, it fills up with macromolecule resin excellent in 
insulation, or air insulation of the perimeters, such as a secondary winding which becomes a 
high-voltage side, is carried out in many cases. The insulation and air insulation by such 
macromolecule resin form the condition of the capacitor which inserted the insulating material 
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into inter-electrode [ two ] physically. 

[0005] Although electricity is discharged by impressing the high voltage to a discharge electrode 
and making air ionize in an apparatus for generating ion, if a transformer is used for a long period 
of time, in the capacitor formed physically as mentioned above, inter-electrode will result 
dielectric breakdown in a lifting and the closed-circuit failure of a transformer. Moreover, while 
resulting in closed-circuit failure in this way, partial discharge happens in the capacitor formed 
physically. 

[0006] Thus, the closed-circuit failure and partial discharge which are generated in a transformer 
will produce an electromagnetic radiation noise, and will have a bad influence on the high 
electron device of susceptibility in recent years. Moreover, in environment which is performed, 
for example through device manufacture during day and night, operation of a production line 
must be stopped until it exchanges, when a transformer carries out closed-circuit failure. If 
failure of a transformer can be predicted and exchanged in advance, the stop time of a 
production line can be suppressed to the minimum. 

[0007] Therefore, the purpose of this invention is about generating of an electromagnetic 
radiation noise for predicting failure of a transformer in advance moreover to offer [ a presser 
foot and ] an apparatus for generating ion and a transformer. 
[0008] 

[Means for Solving the Problem] It is the apparatus for generating ion which a high voltage made 
from a transformer is impressed [ apparatus for generating ion ] to a discharge electrode, and 
corona discharge is caused [ apparatus for generating ion ], and makes air ionize if it is in this 
invention in order to attain this purpose, and a transformer is characterized by to have a noise 
detection means established in a primary winding and a secondary winding, an electromagnetic 
wave shield surrounding a main part of a transformer equipped with an iron core, and this 
electromagnetic wave shield detect an electromagnetic-radiation noise emitted from a main part 
of a transformer. 

[0009] A high voltage made from a transformer is impressed to a discharge electrode, and air is 
made to ionize by corona discharge in an apparatus for generating ion. And atmospheric ion is 
supplied to the device surface and electrification is neutralized in static electricity. It is desirable 
to consider voltage impressed to a discharge electrode as AC type or DC type at this invention, 
since the electromagnetic radiation noise is remarkably small compared with a Pulsed-DC type 
(only henceforth Pulsed-DC, and AC and DC). A transformer is equipped with a primary winding 
and a secondary winding which were coiled around an iron core, by AC (alternating current) 
formula, a low battery (East Japan 50Hz, 100 V) of a commercial frequency is inputted into a 
primary winding, and transforms it, and outputs a high voltage from a secondary winding. 
[0010] In such a transformer, a condition of a capacitor which inserted an insulating material into 
inter-electrode [ two ] physically is formed in the perimeters, such as a secondary winding which 
becomes a high-voltage side. If a transformer is used for a long period of time, partial discharge 
will be resulted in closed-circuit failure of a lifting and a transformer according to dielectric 
breakdown of ******** soon in a capacitor formed in this way. And an electromagnetic radiation 
noise occurs in connection with such partial discharge and dielectric breakdown. 
[001 1] Then, if it is in this invention, he surrounds a main part of a transformer equipped with a 
primary winding and a secondary winding, and an iron core with an electromagnetic wave shield, 
and is trying not to make an electromagnetic radiation noise generated from a main part of a 
transformer reveal to the exterior. Thereby, it can prevent that an electromagnetic radiation 
noise does a bad influence to a high electron device of susceptibility in recent years etc. 
[0012] Such an electromagnetic wave shield can be constituted by surrounding a main part of a 
transformer for conductive materials like aluminum, a stainless steel plate, and a griddle, such as 
a metal and carbon (carbon). In this case, although a case may be formed for conductive 
materials, such as a metal, and a main part of a transformer may be contained in it, a main part 
of a transformer may be contained in a case formed with a resin board in which a conductive 
material was included, electroconductive plastics (thing which made thermoplastics carry out 
mixing distribution of a metal fiber, inorganic [ which were metalized ] or organic fiber, the 
metallic foil powder, etc.), etc. In addition, a case which applied a conductive paint (silver-copper 
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system in addition to this), a case which printed a conductive paste may be used. 
[0013] Moreover if it is in this invention, an electromagnetic radiation noise emitted from a main 
part of a transformer in an electromagnetic wave shield is detected by noise detection means. 
And a noise detection means can predict the stage to result in closed-circuit failure of a 
transformer by measuring with a suitable threshold reinforcement of an electromagnetic radiation 
noise detected in this way. 

[0014] This noise detection means can be considered as a configuration equipped with a receive 
section which receives an electromagnetic radiation noise emitted from a main part of a 
transformer, a measuring instrument which measures reinforcement of an electromagnetic 
radiation noise which received in this receive section, and an alarm which emits an alarm when 
reinforcement of an electromagnetic radiation noise measured with this measuring instrument 
exceeds a threshold. 

[0015] In this case, a receive section consists of antennas which can receive for example, an 
electromagnetic radiation noise. However, since an electromagnetic radiation noise emitted from 
a main part of a transformer in an electromagnetic wave shield is also receivable with wiring, a 
coil, other signal lines, etc., it is not necessary to form especially an antenna. When wiring etc. 
receives an electromagnetic radiation noise instead of an antenna, it is good to use a conductive 
wire rod formed in arbitration configurations, such as combination of a straight line, a loop, and a 
straight line and a loop. A function of an antenna will be taken charge of by these wire rods being 
connected to a receiving circuit established for example, in the interior of a receiver. 
[0016] Alarms are an alarm lamp, a warning buzzer, etc., and when reinforcement (RF field 
strength of a certain band) of an electromagnetic radiation noise exceeds a threshold, they are 
good to emit an alarm with lighting, an alarm tone, etc. 

[001 7] Moreover, it is the transformer which makes a high voltage according to this invention, 
and a transformer characterized by having a noise detection means established in a primary 
winding and a secondary winding, an electromagnetic wave shield surrounding a main part of a 
transformer equipped with an iron core, and this electromagnetic wave shield to detect an 
electromagnetic radiation noise emitted from a main part of a transformer is offered. 
[0018] 

[Embodiment of the Invention] Hereafter, the gestatt of desirable operation of this invention is 
explained using a drawing. As shown in drawing 1 , in the apparatus for generating ion 1 of the 
gestalt of this operation, the needlelike discharge electrode 12 is attached in the both-sides side 
of the rod-like electrode supporter material 1 1 two or more at the predetermined gap at the ion 
generating section 10. In the example of illustration, the discharge electrode 12 is arranged so 
that it may project in the both-sides side of the electrode supporter material 1 1 at a 
perpendicular, respectively. 

[0019] In the location distant from the both-sides side of the electrode supporter material 11, 
the tabular counter electrode 1 3 is arranged, respectively. Thus, the opening will be carried out 
the vertical side of the ion generating section 10 by detaching and forming the tabular counter 
electrode 1 3 in the both-sides side of the electrode supporter material 1 1 . These counter 
electrodes 1 3 are formed in the condition of having been insulated with the electrode supporter 
material 1 1, in parallel [ all ] with the electrode supporter material 1 1 in the both sides of the 
electrode supporter material 1 1, when supported by the insulating supporter material 14 
prepared in the both ends of the electrode supporter material 1 1 . 

[0020] a counter electrode 13 consists of materials, such as a metal with conductivity, — having 
— a counter electrode 13 — touch-down 1 3' — it is carried out. Moreover, two or more circular 
holes 15 are formed in the counter electrode 13 at the predetermined gap. As the center of 
these circular holes 15 is in agreement with the medial axis of each discharge electrode 12, the 
circular hole 1 5 corresponding to each discharge electrode 1 2 is formed in the counter electrode 
13, respectively. 

[0021] The high voltage made from the transformer 20 is supplied to the ion generating section 
10. The low battery (East Japan 50Hz, 100 V alternating voltage) of a commercial frequency is 
supplied to the transformer 20 from the power supply through the plug 21 and the cable 22. A 
transformer 20 transforms the low battery to which electric power was supplied in this way in 
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high voltage of about 6kV, and supplies electric power to each discharge electrode 1 2 in the 
alternating current high voltage through a cable 23, respectively. 

[0022] As it expands to drawing 2 and was shown, the transformer 20 has the configuration 
which contained the main part 31 of a transformer, and the noise detection means 32 inside the 
case 30 as an electromagnetic wave shield, a case 30 consists of conductive materials — having 
— **** — a case 30 — touch-down 30' — it is carried out. The case 30 is constituted from 
the gestalt of this operation by the aluminum plate. 

[0023] The main part 31 of a transformer is equipped with the primary winding 36 and secondary 
winding 37 which were coiled around an iron core 35 and this iron core 35. Electric power is 
supplied to the commercial alternating current voltage of 50/60Hz and 100V through a cable 22 
by the primary winding 36. From a secondary winding 37, the high voltage of 50/60Hz and 6kV is 
taken out through a cable 23, and electric power is supplied to the high voltage by each 
discharge electrode 12 of the ion generating section 10 explained previously, respectively. 
Moreover, the insulating material 38 made of macromolecule resin is filled up with the gestalt of 
this operation into the field around the main part 31 of a transformer contained by the case 30 
(contrant region of a case 30). 

[0024] The noise detection means 32 tells that the stage when a transformer 20 carries out 
closed-circuit failure by dielectric breakdown is near by emitting an alarm, when the 
electromagnetic radiation noise emitted from the main part 31 of a transformer etc. in a case 30 
is detected and the reinforcement of an electromagnetic radiation noise exceeds a 
predetermined value. As shown in drawing 3 , the noise detection means 32 is equipped with the 
5-50mm monopole antenna 40 which can receive an electromagnetic radiation noise, and the 
signal received with this monopole antenna 40 is inputted into the detector 45 for high level, and 
the detector 46 for lows through amplifier 47. 

[0025] The comparator 48, the latch 49, the driver 50, and the alarm lamp 51 are formed in the 
detector 45 for high level. Moreover, amplifier 55, the comparator 56, the latch 57, the driver 58, 
and the alarm lamp 59 are formed in the detector 46 for lows. An alarm lamp 51 and an alarm 
lamp 59 consist of LED with the gestalt of this operation. Latch 49 and latch 57 cut by the timer 
65, time amount is set up, and an alarm lamp 51 and an alarm lamp 59 turn on only the time 
amount set up by this timer 65. 

[0026] Low threshold LL about the reinforcement of an electromagnetic radiation noise which 
can detect the partial discharge emitted from the physical capacitor formed in a transformer 20 
is set to the comparator 56 formed in the detector 46 for lows. And when the signal received 
with the monopole antenna 40 exceeds low threshold LL set as this comparator 56, an alarm 
lamp 59 turns on only the setup time by the timer 65. 

[0027] On the other hand, high threshold LH about the reinforcement of an electromagnetic 
radiation noise to show having become, just before a transformer 20 resulted in closed-circuit 
failure is set to the comparator 48 formed in the detector 45 for high level. And when the signal 
received with the monopole antenna 40 exceeds high threshold LH set as this comparator 56, an 
alarm lamp 51 turns on only the setup time by the timer 65. Moreover, a warning buzzer 68 
works through a code 66 and a driver 67, and an alarm tone is emitted at the same time an alarm 
lamp 51 lights up in this way. 

[0028] Now, in the apparatus for generating ion 1 concerning the gestalt of operation of this 
invention constituted as mentioned above, electric power is supplied to the commercial 
alternating current voltage of 50/60Hz and 100V by the primary winding 36 prepared in the 
transformer 20, and, thereby, is supplied to the high voltage of 50/60Hz and 6kV taken out from 
the secondary winding 37 by each discharge electrode 12 of the ion generating section 10, 
respectively. In this way, corona discharge is caused [ near each discharge electrode 12 ], and 
air is made to ionize in the ion generating section 10. And it puts on positive [ which was 
generated in this corona discharge ], and the air current in which negative atmospheric ion was 
formed for example, in the clean room, the surface of the processed object (not shown) like an 
electron device is supplied, and electrification is neutralized in static electricity. In this way, it 
becomes possible to discharge a processed object (not shown). 

[0029] Here, as explained previously, the insulating material 38 made of macromolecule resin is 
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filled up with the gestalt of this operation into the field around the main part 31 of a transformer 
contained by the case 30 (contrant region of a case 30). For this reason, in the contrant region 
of a case 30, as shown in drawing 4 , the condition of the capacitor 73 which sandwiched the 
insulating material 72 between two electrodes 70 and 71 is physically formed in the perimeters, 
such as the secondary winding 37 which becomes a high-voltage side. Here, it does not fill up 
with an insulating material 72 uniformly, but a void (opening section) 74 can exist in an insulating 
material 72, or when like [ the material presentation of an insulating material 72 / an 
ununiformity etc. ], as shown in drawing 5 , it can be considered that a capacitor 73 is the 
aggregate of the capacitors C1, C2, C3, C4, and Cv which have various electric capacity. Cv 
shows the electric capacity of a void here. Thus, it consists of gases, such as air, and the void 
74 of the magnitude formed into an insulating material 72 is very small, and its electrostatic 
capacity Cv of a void 74 is also small, for this reason, inter-electrode — big voltage will be built 
over the portion of the void 74 with small electrostatic capacity etc. when voltage is impressed 
between 70 and 71. In this case, discharge is begun on comparatively low voltage at a void 74, 
but since there is an insulating material 72, it does not result in discharge which short-circuits 
between an electrode 70 and 71. Thus, the discharge which does not bring a result which it 
generates [ result ] on comparatively low voltage in a partial part like the void 74 in an insulating 
material 71, and short-circuits between an electrode 70 and 71 is "partial discharge." 
[0030] Before causing inter-electrode dielectric breakdown as shown in drawing 6 if a capacitor 
is used for a long period of time, minute current begins to flow for an inter-electrode insulating 
material first, and partial discharge happens. And it results in inter-electrode dielectric 
breakdown, i.e., the closed-circuit failure of a capacitor, after producing such partial discharge. 
[0031] And when partial discharge and dielectric breakdown break out in this way, an 
electromagnetic radiation noise is generated in connection with rt. In this way, the generated 
electromagnetic radiation noise will cause poor manufacture of the ******** device represented 
by the GMR head in recent years. 

[0032] However, if it is in the apparatus for generating ion 1 of the gestalt of this operation, in 
the transformer 20, the main part 31 of a transformer is contained inside the case 30 as an 
electromagnetic wave shield. For this reason, the electromagnetic radiation noise generated to 
the perimeters, such as a secondary winding 37, can avoid not leaking and coming out to the 
exterior of a case 30, and having a bad influence on manufacture of an electron device etc. 
[0033] Moreover, if it is in the apparatus for generating ion 1 of the gestalt of this operation, the 
electromagnetic radiation noise generated to the perimeters, such as a secondary winding 37, in 
the case 30 of a transformer 20 is detected by the noise detection means 32. In this case, low 
threshold LL which can sense the reinforcement of the weak electromagnetic radiation noise 
emitted by partial discharge is set to the comparator 56 of the detector 46 for lows previously 
explained by drawing 3 (refer to drawing 6 ). Moreover, high threshold LH is set to the 
comparator 48 of the detector 45 for high level previously explained by drawing 3 so that the 
strong electromagnetic radiation noise emitted just before a transformer 20 results in closed- 
circuit failure may be sensed (refer to drawing 6 ). 

[0034] Then, while the comparatively weak electromagnetic radiation noise is emitted by the 
perimeters, such as a secondary winding 37, by partial discharge before a transformer 20 results 
in closed-circuit failure, an alarm lamp 59 lights up. Thereby, it is detected that the 
electromagnetic radiation noise by partial discharge is emitted by the perimeters, such as a 
secondary winding 37, [ in a transformer 20 ]. 

[0035] **** which will be emitted on the other hand just before a transformer 20 reaches the 
perimeters, such as a secondary winding 37, at closed-circuit failure if it becomes just before a 
transformer 20 results in closed-circuit failure — a strong electromagnetic radiation noise 
occurs. Then, an alarm lamp 51 lights up. Moreover, a warning buzzer 68 emits an alarm tone to 
lighting and coincidence of this alarm lamp 51. Thereby, it becomes known widely outside that a 
transformer 20 will result in closed-circuit failure soon. In this way, the person handling an 
apparatus for generating ion 1 becomes possible [ working smoothly ], suppressing the stop time 
of a production line by exchanging beforehand to the minimum, before it can know the closed- 
circuit failure of a transformer 20 in advance and a transformer 20 causes closed-circuit failure 
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to unexpected. 

[0036] In addition, if it is in the apparatus for generating ion 1 of the gestalt of this operation, 
since the noise detection means 32 is arranged in the case 30 of a transformer 20, what the 
noise detection means 32 detects is only an electromagnetic radiation noise generated in the 
transformer 20 interior. For this reason, the noise detection means 32 does not have a fear of 
taking other electromagnetic radiation noises generated in the exterior of a transformer 20. 
[0037] As mentioned above, although an example of the gestalt of desirable operation of this 
invention was explained, this invention is not limited to the gestalt shown here. For example, the 
about 10-20 ion generating sections may be connected about one transformer. Moreover, the 
wave of the electromagnetic radiation noise detected in the noise detection means is also 
observable using an oscilloscope. However, if loading of an oscilloscope is omitted,-izing can be 
carried out [ lightweight ] and cheap and small equipment can be offered. 
[0038] Moreover, the transformer of this invention is used as a transformer for apparatus for 
generating ion, and also it can be used for the transformer used for switching power supply, a 
motor, an inverter, a converter, etc. 
[0039] 

[Example] The life accelerated test of a transformer was performed in the apparatus for 
generating ion concerning the gestalt of operation of this invention explained by drawing 1 -3. A 
"life" is time amount until it carries out closed-circuit failure by dielectric breakdown after a 
start up here. First, voltage 1.2 times (50/60Hz and 120V) the voltage of a rated input was 
applied to the primary winding. It is the accelerated test to which about 1/of lives becomes short 
100 as compared with the case of a rated load. 

[0040] With the noise detection means, the EMI signal received with the monopole antenna of 
25mm length was amplified with the 100kHz - 50MHz wideband amplifier. Low threshold LL about 
the reinforcement of an electromagnetic radiation noise was set as 5mV (74dB), and high 
threshold LH was set as 120mV (102dB). By this, it classified from 5mV (74dB) to two steps of 
the magnitude more than 120mV (102dB) under 120mV (102dB), the electromagnetic radiation 
noise emitted from the main part 31 of a transformer was measured, and you were told about 
with the LED lamp flash of two kinds of height, and the alarm tone. Operation time until it 
detects the electromagnetic radiation noise (5mV) by partial discharge first, operation time until 
it detects the strong electromagnetic radiation noise (120mV) emitted just before a transformer 
results in closed-circuit failure, and operation time until closed-circuit failure breaks out were 
shown in a table 1 . 
[0041] 
[A table 1] 





5mV-l 2 OmVftfcl 


12 0mV£t±»^I . 




(h r) 


1,0 0 0 


1,2 0 0 


1,30 0. 


(hr) 


1 0 0,0 0 0 


1 2 0,0 0 0 


130,000 



[0042] It converted into the operation time of a rated load, the electromagnetic radiation noise 
of low LL was detected in 100,000 hours, the electromagnetic radiation noise of high-level LH 
was detected in 120,000 hours, and it resulted in closed-circuit failure in 130,000 hours. Before a 
transformer causes closed-circuit failure, it is exchangeable with sufficient time additional 
coverage. 

[0043] moreover, the electromagnetism which arranges the discharge electrode of the apparatus 
for generating ion of conventional Pulsed-DC, and exceeds 120mV clearly in the location distant 
from the transformer 5cm in the equipment shown in drawing 1 — in spite of having generated 
the noise, the noise detection means arranged in a transformer did not detect an 
electromagnetic radiation noise. The reason is that the case of a transformer has played a role 
of an electromagnetic wave shield. 

[0044] In addition, the electromagnetic radiation noise which the apparatus for generating ion 
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itself generates was measured about the apparatus; for generating ion of two types, Pulsed-DC 
and AC. Specifically, the potential between the both ends of the monopole antenna of 25mm 
length was measured with the oscilloscope, about the apparatus for generating ion of Pulsed-DC, 
positive and the negative direct current voltage of 20kV were applied to positive and a negative 
needlelike discharge electrode every [ during 5 seconds ] by turns. Moreover, about the 
apparatus for generating ion of AC, the alternating voltage of 50Hz and 6kV was applied to the 
needlelike discharge electrode. 

[0045] Magnitude positive and negative whenever polarity changes as shown in drawing 7 when 
an antenna is arranged and measured in a location with a distance of d= 5cm from a needlelike 
discharge electrode in the apparatus for generating ion of Pulsed-DC is almost equivalent. 
Amplitude () [ peak ] to When the electromagnetic radiation noise [ according / frequency / to a 
hundreds of MHz (a period is several ns) electrostatic discharge ] according [ the magnitude of 
peak ] to a maximum of 1 60 mVp-p is measured and it measures from a needlelike discharge 
electrode in a location with a distance of d= 50cm, as shown in drawing 8 Magnitude positive and 
negative whenever polarity changes was almost equivalent, and the electromagnetic radiation 
noise [ according / frequency / to a hundreds of MHz (a period is several ns) electrostatic 
discharge ] according [ the magnitude of the amplitude ] to a maximum of 70 mVp-p was 
measured. On the other hand, with the apparatus for generating ion of AC, even if measured 
from the needlelike discharge electrode in the distance of d= 5cm, and which [ 50cm ] location, 
as shown in drawing 9 and 10, most electromagnetic radiation noises were not measured. 
Moreover, there was also no difference with the background noise shown in drawing 1 1 . 
[0046] 

[Effect of the Invention] According to this invention, moreover, the apparatus for generating ion 
and transformer which can predict failure of a transformer in advance can be offered, without 
leaking outside the electromagnetic radiation noise generated within the transformer. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective diagram of the apparatus for generating ion concerning the 
gestalt of operation of this invention. 

[Drawing 2] It is explanatory drawing of the internal structure of a transformer. 
[Drawing 3] It is the circuit diagram of a noise detection means. 

[Draw in g 4] It is explanatory drawing of the capacitor physically formed in a transformer. 
[Drawing 5] It is explanatory drawing of a capacitor in case a void exists in an insulating material. 

[Drawing 6] It is the graph which shows a discharge condition until a transformer results in 
closed-circuit failure. 

[Drawing 7] It is the graph which shows the electromagnetic radiation noise which was measured 
from the needlelike discharge electrode in the location with a distance of d= 5cm, and which is 
emitted from the apparatus for generating ion of Pulsed-DC. 

[ Dra wing 8] It is the graph which shows the electromagnetic radiation noise which was measured 
from the needlelike discharge electrode in the location with a distance of d= 50cm, and which is 
emitted from the apparatus for generating ion of Pulsed-DC. 

[Drawing 9] It is the graph which shows the electromagnetic radiation noise which was measured 
from the needlelike discharge electrode in the location with a distance of d= 5cm, and which is 
emitted from the apparatus for generating ion of AC. 

[Drawing 10] It is the graph which shows the electromagnetic radiation noise which was 
measured from the needlelike discharge electrode in the location with a distance of d= 50cm, and 
which is emitted from the apparatus for generating ion of AC. 

[Drawing 11] It is the graph which shows the background noise in the case of measurement of 
drawing 7 -10. 
[Description of Notations] 

I Apparatus for Generating Ion 
10 Ion Generating Section 

I I Electrode Supporter Material 

12 Discharge Electrode 

13 Counter Electrode 

14 Supporter Material 

20 Transformer 

21 Plug 

22 23 Cable 

30 Case 

31 Main Part of Transformer 

32 Noise Detection Means 
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